The use of skeletal anchorage is an alternative for Class II malocclusions that allows for the application of force in various directions without the need for patient cooperation. The aim of this case report is to describe how an adolescent patient with a high-angle, dual bite, Class II malocclusion was treated with infrazygomatic mini-plates. The disadvantage of the use of mini-plates is their high value, and the procedure to install them is invasive.
CASE PRESENTATION

Diagnosis and Etiology
The patient was a 12-year-old female, whose menarche was reported 14 months previously. Her chief complaint was her retrognathic profile along with excessive overjet. She habitually projected her mandible forward in an attempt to camouflage the excessive overjet.
Facial analysis showed upper and lower lip protrusion (Ul-S line=2.8 mm, Ll-S line=3.9 mm). The upper lip protruded upwards and the lower was everted. From the front, the face was symmetrical. Dental analysis revealed a complete Class II malocclusion of the molars and canines (Figure 1 ). The upper midline was to the right and the lower midline was to the left, in relation to the facial midline. There was mild crowding (3.5 mm) of the upper and lower anterior teeth ( Figure 2 ). Initially, there were pain and discomfort of the masseter and temporalis muscles upon palpation. The manipulation of the mandible in CR revealed the existence of a CR-MI discrepancy of 4 mm on the left and 2.8 mm on the right, as measured by a condylar positioning indicator. The CR-MI discrepancy increased the divergence of facial planes, thus increasing the maxillomandibular discrepancy and making the profile convexity worse. Mounted models in CR revealed a more severe malocclusion and overjet than when evaluated in centric occlusion (Figure 3 ).
Good oral and periodontal health was confirmed by radiographic examination. The patient had previously reported chronic headaches. There was increased convexity of the maxilla (convexity angle=21.8°). The upper incisors were lingually inclined and retruded. The lower incisors were labially inclined. The maxillomandibular relationship was increased (ANB=10.9°) by the protrusion of the maxilla (89.1°) along with retrusion of the mandible (SNB=78.2°). The patient had a vertical facial pattern (SN. GoGn=34.7°) ( Figure 4 ; Table 1 ).
Treatment Objectives
The treatment objectives for this patient were to relieve the crowding, establish a Class I canine relationship, correct the discrepancy between maximum intercuspation and centric relationship, correct the midline shift, create an ideal overbite and overjet, which was her chief complaint, and improve her facial profile. 
Treatment Options
The patient had a vertical growth pattern and a retrusive mandibular projection. The maxilla was protrusive with a full Class II molar relationship. Treatment options to correct a Class II malocclusion include growth modification (orthopedic), orthodontic camouflage (compensatory), and an orthodontic surgical approach, with or without extraction. The viability of each therapeutic approach depends on the magnitude and direction of craniofacial growth, malocclusion severity, collaboration, and patient preference. Other factors such as airway obstruction and sleep apnea may influence a patient's treatment decision. 14 Several options were discussed with the parents during consultation, including extraction and headgear, upper extractions only, and non-extraction with mini-plates. The parents were adamant that they did not want the extraction of teeth, except the third molars, if necessary. They promptly refused orthognathic surgery when raised as a treatment option.
Treatment Plan
An acrylic splint was first recommended for the improvement of painful muscular and headache symptoms. It was worn full-time, with weekly adjustments in the first month and then adjusted once every 15 days for the final 4 months. The adjustments helped to re-establish proper canine and incisor guidance while allowing the condyles to seat properly in the fossa. Once the patient had been de-programmed and asymptomatic for 3 consecutive weeks with no perceived or painful symptoms, even on palpation, the models were mounted back on an articulator. The final articulator-mounted models were then evaluated and a diagnosis and treatment plan determined.
A self-ligating appliance (0.022×0.028-slot Roth prescription; In-Ovation R; Dentsply GAC International Inc., USA) was deliv- ered to the upper and lower arch. Transpalatal bars were placed on the first and second molars for torque control, preventing the buccal inclination of the molars. Leveling and alignment were achieved with heat-activated NiTi archwires of the following sequence: 0.014", 0.018", 0.017×0.025". Final leveling was achieved by 0.019×0.025" stainless steel wires. After leveling, the patient was referred to an oral surgeon for the placement of bilateral maxillary zygomatic mini-plates (KLS Martin® L.P.-Jacksonville, FL, USA; ortho anchorage, faceplate, open loop, straight, three holes, 9-mm BRG, T=1.0 mm, CP titanium). The patient was allowed to heal for 15 days; then, 12-mm nickel-titanium springs of 147 cN or 5.29 oz were attached over the mini-plates and to the upper archwire between the first and second molars and mesial of the canines bilaterally.
Treatment Progress
A double 0.019×0.025" stainless steel key wire was installed for retraction of the upper incisors. A 4-mm interproximal strip was placed on the lower incisors with lingual torque to correct the crowding and excessive curve of Spee. During upper molar distalization, torques were applied to control the intermolar distance with transpalatal bars to avoid buccal proclination and crossing of the molars. After closing the spaces, study models were made for an evaluation of the maxillomandibular relationship and reassembly in the articulator. Twisted turbo 0.021×0.025" was installed intercuspally with 1/8" to intermaxillary elastics (medium strength) ( Figure 5 ). With the orthodontic treatment accomplished, the correct relationship of the molars and canines was achieved, as well as the correct canine and incisor guides in excursive movements of the jaw, with appropriate horizontal and vertical overlap. The upper and lower fixed appliances were removed and replaced by 3×3 fixed retention of the lower arch. The patient was then referred for the removal of the mini-plates.
Treatment Results
Adequate intercuspation between the maxilla and mandible was achieved with treatment, achieving alignment between the central and maximum intercuspation relationship, as seen within the final CPI and models mounted on the articulator. A harmonious profile with significant lip improvement was observed. Correction of the relationship between the incisors provided support to the patient's lips. Correction of average midlines was achieved, achieving alignment between them. The positive treatment outcome satisfied the patient and parents, with the planned completion and treatment plan achieved (Figure 6-10 ; Table 1 ).
The final cephalometric measurements found no increases in FMA or SN-GoGn angles, indicating vertical control with miniplates for the intrusion of the molars, observing no clockwise rotation of the mandible. Correction of the protrusion of the upper and lower lip with Class I canines and molars was achieved (Figure 9, 10 ; Table 1 ).
DISCUSSION
Several protocols are available to treat Class II malocclusion (12-15) These vary from functional appliances to orthognathic surgery, passing through molar distalization and premolar extraction. Normally, the compensatory treatment of a Figure 12 . Anterior, right, and left canine guidance Figure 13 . Two-year post-treatment facial and intraoral photographs vertical Class II malocclusion requires two or four premolar extractions. However, the possibility of bone anchorage has expanded the range of options for the orthodontist because it is not collaboration dependent and allows for simultaneous distalization and vertical control in cases of vertical pattern (11, 14, 16, 17) . Our case report reveals the challenges of these new approaches.
A comparison of intra-arch distalizers and bone anchorage has demonstrated unwanted side effects in terms of anchorage loosening, increased overjet, molar anchorage loss during retraction, and mandibular clockwise rotation with the use of a pendulum (11) . In contrast, mini-plates are not dependent on patient cooperation and enable the application of force in different directions, i.e., in three planes (anteroposterior, vertical, and transversal), with absolute anchorage control. Complex treatments become simple and predictable. The mini-plates are set well above the apexes of the teeth, which allows the application of severe orthodontic forces and the movement toward several teeth; moreover, they do not interfere with tooth movement and allow the teeth to move in the area of the miniplate (12-14, 16, 17) .
A CR-MI discrepancy in the vertical or horizontal planes increases the severity of Class II malocclusion. It is difficult to correct and is considered a risk factor for masticatory muscle pain (18) . This discrepancy is better detected by mounting on the articulator (18) . Mounting models in CR changes the input data collected by the orthodontist and thereby affects the orthodontic diagnosis and treatment planning. The magnitude of occlusal discrepancy in the horizontal and vertical planes is more severe when the condyles are fully seated in a high percentage of patients (8) . In CR, the overjet is increased and overbite decreased compared with MI, significantly changing the diagnosis and choice of treatment (19, 20) .
The critical point in deciding on the use of mini-plates in our case was the refusal on the parents' behalf in relation to orthognathic surgery and the non-option of premolar extraction, as well as the high rates of success of treatments involving mini-plates (11) (12) (13) (14) (15) 19) . Care must be taken to prevent anchorage loss of the distalized molars during retraction of the anterior teeth. Skeletal anchorage has emerged as an effective solution to many of these problems. Among the observations made on this patient was the control of anchorage loss and no unwanted side effects of distalizing, as observed by Ishida and colleagues (13) . After distalization of the maxillary molars, the Class II molar relationship was successfully corrected in this patient, as observed by Nishimura et al (14) .
The pre and post-treatment superimposed radiographs showed distalization and intrusion of the upper molars and a significant improvement in the facial profile, with intrusion and improved inclination of the upper incisors. There was considerable vertical control, using mini-plates for the distalization of molars, which also prevented clockwise jaw rotation. In contrast, there was a mild anti-clockwise rotation of the mandible, with an improved facial profile (12, 13, 16, 17) .
CONCLUSION
This case report shows that mini-plates enable the correction of a vertical Class II malocclusion with considerable CR-MI discrepancy by the distal movement of the upper teeth without molar extrusion. This non-extraction treatment was performed with minimal patient collaboration.
